




































    
    













 ]  
  
Chang et al., 1998
Pacheco & Santos, 
2001
LC50
Dede & Kaglo, 2001 ;Altinok & Capkin,) 
2007 ;Nero et al., 2006
histopathology
Silva & ;Schwaiger et al., 1997Martinez, 
2007
XenobioticGernhofer et al., 2001
Simonato et al., 
2008
Evans, 1993
Evans et al., 2005
Schwaiger et al., 1997
Rutilus frisii kutum
Heyrati et al., 2007
;Dede & Kaglo, 2001 ;Rudolph et al., 2001) 































    
    
























Probit value Finney, 1987
WSFLC50LC50
LC50
LC50 Walker et al., 1996
pH
LC50LC50



































    
    
































































    
    


















LC50   P=
P
GAPBH & E, ob.
GRGFOH & E, ob.





























    
    

















H & E, ob.
LC50EL
HPH & E, ob.
LC50H & E, ob.
LC50AH & E, ob.
LC50ELH & E, ob.





























    
    

















H & E, ob.
LC50(H & E, ob.
LC50:
H & E, ob.
LC50AHP





























    
    














































Rudolph et al., 2001Prochilodus 
lineatus

































    
    






















Akaishi F.M., Silva de Assis H.C., Jakobi S.C.G., 
Eiras-Stofella D.R., St-Jean S.D., Courtenay S.C., 
Lima E.F., Wagener A.L.R., Scofield A.L. and 
Oliveira Ribeiro C.A., 2004. Morphological and 
neurotoxicological findings in tropical freshwater 
fish (Astyanax sp.) after waterborne and acute 
exposure to water soluble fraction (WSF) of crude 
oil. Archives of Environmental Contamination and 
Toxicology, 46:244 253. 
Altinok I. and Capkin E., 2007. Istopathology of 
rainbow trout exposed to sublethal concentrations of 
methiocarb or endosulfan. Toxicologic Pathology, 
35:405 410.  
Anderson J.W., Neff J.M., Cox B.A, Tatem H.E. 
and Hightower G.M., 1974. Characteristics of 
dispersions and water-soluble extracts of crude 
and refined oils and their toxicity to estuarine 





























    
    













 ]  
  
Camargo M.M.P. and Martinez C.B.R., 2007. 
Histopathology of gill, kidney and liver of a 
neotropical fish caged in an urban stream 
neotropical. Ichthyology, 5(3):327-336. 
Chang S., Zdanowicz V.S. and Murchelano R.A., 
1998. Associations between liver lesions in 
winter flounder (Pleuronectes americanus) and 
sediment chemical contaminants from north-east 
United States estuaries. ICES Journal of Marine 
Science, 55:954 969. 
Dede E.B. and Kaglo H.D., 2001. Aqua-
toxicological effects of water soluble fractions 
(WSF) of diesel fuel on O. Niloticus fingerlings. 
Journal of Applied Science  and Environmental 
Manegment, 5(1):93-96. 
Engelhardt F.R., Wong M.P. and Duey M.E., 
1981. Hydro mineral balance and gill 
morphology in rainbow trout (Salmo gairdneri), 
acclimated to fresh and sea water as affected by 
petroleum exposure. Aquatic Toxicology, 1:175-
186. 
Evans D.H., 1993. (Ed.). The physiology of fishes. 
CRC Press, Boca Raton, FL, pp.157-176. 
Evans D.H., Piermarini P. M. and Choe K. P., 
2005. The multifunctional fish gill: Dominant 
site of gas exchange, osmoregulation, acid-base 
regulation, and excretion of nitrogenous waste. 
Physiological Reviews, 85:97 177. 
Finney D.J., 1978. Statistical method in biological 
assay. Griffin, London, UK. 508P. 
Gerenhofer M., Pawet M., Schramm M., Muller 
E. and Triebskorn R., 2001. Ultrastructural 
biomarkers as tools to characterize the health 
status of fish in contaminated streams. Journal 
of Aquatic Ecosystem Stress and Recovery, 8: 
241-260. 
Heyrati F.P., Mostafavi H., Toloee H. and 
Dorafshan S., 2007. Induced spawning of 
kutum, Rutilus frisii kutum using (D-Ala6, 
Pro9-NEt) GnRHa combined with 
domperidone. Aquaculture, 265:288 293. 
Khan R.A., 1998. Influence of petroleum at a 
refinery terminal on winter flounder, 
(Pleuronectes americanus). Bulletin of 
Environmental Contamination and Toxicology, 
61:770-777.  
Khodabandeh S. and Golzari A., 2006. Immun-
olocalization of Na+, K+-ATPase in the 
branchia cavity of palaemon elegans 
(Decapoda, Crustacea) and effects of mercury 
on Na+,K+-ATPase immunoreactivity. Integr. 
Comparative Biochemistry and Physiology, 
45B:1153-1161. 
Nero V., Farwell A., Lister A., Kraak G.V.D., Lee 
L.E.J., Meer, T.V., Mackinnon, M.D. and 
Dixon D.G., 2006. Gill and liver 
histopathological change in yellow perch 
(Perca flavescens) and gold fish (Caraccius 
auratus) exposed to oil sands process-affected 
water. Ecotoxicology and Environmental 
Safety, 63:366-377. 
OECD Council, 1992. OECD guideline for testing 
of chemicals (fish, Acute toxicity tests). 90P. 
Pacheco M. and Santos M.A., 2001. Biotrans-
formation, endocrine, and genetic responses of 
(Anguilla anguilla) to petroleum distillate 
products and environmentally contaminated 
waters. Ecotoxicology and Environmental 
Safety, 49:64-75. 
Roberts R.J., 2001. Fish Pathology, 3rd ed. W.B. 





























    
    













 ]  
  
Rudolph A., Yanez R. and Troncoso L., 2001. Effects 
of exposure of Oncorhynchus mykiss to the water 
accommodated fraction of petroleum hydro-carbons. 
Bulletin and Toxicology, 66:400 406. 
Schwaiger J., Wanke R., Adam S., Pawert M., 
Honnen W. and Triebskorn R., 1997. The use of 
histopathological indicators to evaluate contaminant-
related stress in fish. Journal of  Aquatic Ecosystem 
Stress and Recovery, 6:75-86. 
Silva A.G. and Martinez G.B.R., 2007. Morph-
ological changes in the kidney of a fish living in 
an urban stream. Environmental Toxicology and 
Pharmacology, 23:185 192 
Simonto J.D., Guedes C.L.B. and Martinez C.B.R., 
2008. Biochemical, physiological, and histological 
changes in the neotropical fish, Prochilodus lineatus, 
exposed to diesel oil. Ecotoxicology and Enviro-
nmental Safety, 69:112 120 
Walker C.H., Hopkin S.P., Sibly R.M. and 
Peakali S.M., 1996. Principles of Ecotoxicology, 





























    
    













 ]  
Iranian Scientific Fisheries Journal                                                               Vol. 20, No. 1, Spring 2011 
    
Experimental assessment of the histopathological effects of  
water-soluble fraction of crude oil on gill tissue of  
juvenile Rutilus frisii kutum  
Sharifpour I.(1) ; Abtahi B.(2); Heidary Jamebozorgi F.(3); Seyfabadi S.J.(4) 
and Taghizadeh, R.Z.(5) 
isharifpour@yahoo.com 
1- Iranian Fisheries Research Organization, P.O.Box: 14155-6116 Tehran, Iran 
2- Faculty of Biological Sciences, Shahid Beheshti University, Tehran, Iran 
3,4,5- Faculty of Natural Resources and Marine Sciences, Tarbiat Modares University, 
P.O.Box: 46414-356  Noor, Iran 
Received: February 2010            Accepted: February 2011  
Keywords: Histopathology, Water-soluble fraction, Gill, Rutilus frisii kutum, Caspian Sea  
Abstract 
The toxic effects of water soluble fraction (WSF) of crude oil on the gills of juvenile 
kutum roach, Rutilus frisii kutum, were investigated. The juvenile (1-2g) kutum roach were 
collected in summer 2008 from the Kolmeh Hatchery Center, Golestan province, and 
acclimatized to laboratory conditions through keeping them in a 300 liter tank with de-
chlorinated water for a minimum of 8 days. Six different types of WSF concentrations were 
made to obtain LC5096h including 27, 29.25, 31.5, 33.75, 36 and 38.25ppm. Then, 10 
fingerlings of R. frisii kutum were exposed to the WSF concentrations, for 96 hours. 
Considering mortality rate of the juveniles in 96 hours and using Probit value statistical 
analysis, LC5096h was obtained at 33.95ppm. Two different concentrations (0.1 LC50 and 
LC50) of WSF were prepared for further assessments and after 24 and 96h of exposure, 3 
individual fish were collected from each aquarium for histopathological studies. The gill 
sections with 3 micron thickness were prepared, stained using H & E, and examined by light 
microscope. General damages after observation included: Epithelial lifting, congestion in 
filament and lamellae, clubbing, fusion, hypertrophy of epithelial cells of lamellae, different 
levels of hyperplasia between lamella and aneurysms. Pathological studies showed that the 
WSF of crude oil causes serious damage in gills of juvenile R. frisii kutum, leads to 
malfunction of this organ which will harm homeostasis of the fish.  
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